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INTRODUCTION 

The Chignik River system, located on the south side of the Alaska 
Peninsula, cons is t s  of two lakes  which drain into Chignik Lagoon (Figure 1) .  
Black Lake, Chignik Lake and their tributaries have, in the pas t ,  provided 
spawning and rearing a reas  for total annual runs in  excess  of four million 
red salmon. During the past  ten years ,  however, the returns have averaged 
approximately one million fish.  Total annual returns,  commercial harvests 
and escapements for the period 1950-70 are presented in Appendix Table 1. 

The red salmon run into this  system i s  composed of two dis t inct  runs. 
An early run enters the Lagoon starting i n  early June and peaks toward the 
end of June. These fish are bound primarily for the spawning grounds of Black 
Lake and Black River tributaries. The majority of the Black Lake fry normally 
s tay one year in fresh water. A l a te  run enters the Lagoon la te  in June and 
peaks toward the end of July. The majority of these fish spawn on the shoals  
of Chignik Lake with the remainder spawning i n  the Chignik Lake and Black 
River tributaries. Chignik Lake red salmon normally spend two years  in fresh 
water . 

In order to  separate the two dis t inct  runs,  an adult tagging program was  
carried out from 1962 to 1969. Figure 2 shows an average time of entry curve 
for the Chignik River system. The daily percentage of early and la te  run fish 
obtained from this  tagging is  used a s  an aid in managing the fishery. 
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Figure 1 . C hignik River sockeye salmon systems. 
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Figure 2 .  Chignik River red salmon average time of entry curve 1962-1 969 tagging 
da t a .  
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During the annual spawning migration the Alaska Department of Fish 
and Game monitors daily escapements with the aid of a weir which is con- 
structed across  the Chignik River. Sampling of the commercial catch provides 
age-weight-length da ta .  The majority of the commercial harvest occurs in  
Chignik Lagoon, however, a t  times very substantial catches  are made in  the 
vicinit ies of Cape Kumlik and Cape Igvak (Lechner, 1969) .  

The Department, in cooperation with the Fisheries Research Institute 
(FRI) , University of Washington, has  been forecasting Chignik system red 
salmon runs since 1960. Prior to 1964, the total  system run was forecast a s  
one run. However, since 1964, the Black Lake or early run, and the Chignik 
Lake or la te  run, have been forecasted separately.  

The European system is used for age  classification in this  report. For 
example, a 1 . 2  fish has  spent one year in  fresh water and two years  in  sa l t  
water.  I ts  total age i s  four years ,  a s  i t  spent one winter a s  an egg in  the 
gravel. A 2 . 2  f ish is five years  old having spent one winter in  the gravel, 
two years  in  fresh water and two years  i n  sa l t  water. 

The majority of red salmon returning to the Chignik system are  of the 
age  c l a s s e s  1 . 2 ,  1 . 3 ,  2.2 and 2.3. Fish of the minor age c l a s se s  1 .1 ,  2 . 1 ,  
3 .1 ,  3 .3 ,  1 .4 and 2.4  generally contribute l e s s  than five percent to  the total 
run. For the purpose of forecasting, only the returns of the primary age c l a s s  
f ish are predicted. The minor age c l a s se s  contribute to the forecast only to  
the extent that  they affect the escapement-return relationship by their inclusion 
in  the total returns. 

FORECAST OF THE 1971 BLACK LAKE (EARLY) RETURN 

For the purpose of forecasting red salmon returns to  the total Chignik 
system,  the Black Lake run (i . e . the early run) is considered to  cons is t  of 
those salmon returning prior to July 1 .  Some error i s  introduced by using this  
method since the two runs overlap in their time of entry. July 1 s t  is chosen 
a s  the approximate date  when the run changes from being predominantly Black 
Lake fish to Chignik Lake fish.  The assumption is made that  the number of 
early run fish arriving after June 30 is approximately equal t o  the number of 
la te  run fish arriving prior t o  July 1. This assumption is reasonably well sa t -  
isfied when the two runs are  approximately the same magnitude. 

The forecast for the total early run i s  obtained by estimating the number 
of . 2  ocean fish ( f ish having reared two years in the ocean) and combining th i s  
with the estimate of . 3  ocean fish (fish having reared three years  in the ocean) .  
Since the .2 ocean fish generally represent only about ten percent of the return, 



the accuracy of the total forecast depends primarily on the accuracy of the 
. 3  ocean fish forecast .  The basic  data used for forecasting these  returns 
i s  presented in Appendix Table No. 2 . 

Estimate of the . 2  Ocean Fish Return 

Because of the relatively small contribution of . 2  ocean fish in most 
years ,  and because the percentage of . 2  ocean fish in the run had not varied 
greatly, the average return of . 2  ocean fish was used in past  years  a s  the 
forecast of . 2  ocean fish returns. However, a more accurate result  may be 
obtained by applying an average maturity schedule to  estimated total  returns 
from individual brood year escapements.  

Total production from brood year escapements i s  estimated from the 
spawner-recruit curves in  Pedersen and Seibel , 1970 . The 1 . 2  and 2 . 2  f ish 
returning in 197 1 will eminate from the 1967 and 1966 brood years  respectively.  
On the bas i s  of the fitted spawner-recruit curve, total returns of 5 67,O 00 and 
600,000 salmon respectively are expected from these two brood years .  Returns 
from the brood years  19 5 0-64 have averaged approximately five percent 1 . 2  and 
four percent 2 . 2  red salmon. Therefore, returns of 28,000 1 . 2  f ish and 24,000 
2 . 2  f ish  are  expected from the brood years 1967 and 1966 respectively,  result- 
ing in an estimated 5 2 , O  00 . 2  ocean red salmon return to  the Black Lake system 
in  1971. 

Estimate of the . 3  Ocean Fish Return 

The forecast for the return of . 3  ocean red salmon has  generally been 
based on their relationship to  the number of . 2  ocean fish returning the pre- 
vious year.  This data is graphed in Figure 3 and the fitted regression l ine i s  
shown. 1,137,000 . 3  ocean fish are  predicted to return t o  the early system. 
The preliminary forecast for the 1970 return of . 3  ocean fish based on th i s  
regression curve called for an unusually high return of approximately 1 . 7  mil- 
lion fish. A return of such a magnitude had not occurred since 1947. The 1969 
return of . 2  ocean fish was slightly over two hundred thousand compared with 
an  average of about 30,000. I t  was thought that  possibly th i s  large return of 
. 2  ocean fish was due to  an earlier than usual ocean maturation of these fish.  
The forecast was revised downward considerably, but the return of age  .3 fish 
i n  1970 did in  fact  exceed the original forecast by over a hundred thousand. 
The fact  that the actual  return was s o  c lose  the forecast suggests  that the 
relationship between . 2  ocean fish one year and . 3  ocean f i sh  the following 
year  does  ex is t  even for high returns. The sampling data obtained from the 
early run in 19 63 showed an unusually high return of  . 2  ocean f ish.  However, 
only a small number of samples were taken and the data has  been omitted from 
the regression analysis .  



. 2  Ocean Fish Return in Year N-1  

Figure 3 .  Black Lake (early run) red salmon, relationship between the return of .2 ocean fish in year  N-1 
and the return of . 3  ocean fish i n  year N . (Number of f ish in  thousands) . 



Discussion 

The forecast for a return of 1,137,000 .3  ocean and 52,000 . 2  ocean 
fish indicates a probable total return to the Black Lake system of 1 ,189,000 
f i sh .  

FORECAST OF THE 1971 CHIGNIK LAKE (LATE) RETURN 

Estimate of the . 2  Ocean Fish Return 

Red salmon which have reared for two years  in  the ocean generally con- 
st i tute approximately ten percent of the total  red salmon returns to  the Chignik 
Lake system. As in the Black Lake forecast ,  the . 2  ocean fish returning t o  the 
Chignik Lake system will be based on the application of a n  average maturity 
schedule to  total returns from brood year  escapements estimated from a fitted 
spawner-recruit curve. 

The 1 . 2  and 2 . 2  salmon returning in 19 71 will be the progeny of the 
1967 and 1966 brood year escapements respectively. On the bas i s  of the 
spawner-recruit curve presented in  Pedersen and Seibel , 1970, total  returns 
from these two brood years are estimated to  be 412,000 and 450,000 red sal-  
mon respectively.  Adult returns from the brood years  1950-64 have consisted 
of,  on the average,  two percent 1 . 2  f ish and seven percent 2 . 2  f ish .  There- 
fore, the expected return of 1 . 2  f ish in 1971 is 8,000 while approximately 
32,000 2.2 fish are  expected. This yields a predicted return of approximately 
40,000 . 2  ocean red salmon in  1971. 

Estimate of the . 3  Ocean Fish Return 

There is no apparent correlation between the return of .3  ocean fish in 
one year to  that of . 2  ocean fish the previous year a s  i s  displayed in  the Black 
Lake run. 

The prediction of the . 3  ocean fish return to  the Chignik Lake system 
in  1971 is obtained by estimating separately the returns of 1 . 3  and 2.3 fish.  
Again the basic  method employed is the application of an  average maturity 
schedule to  total returns from brood years  estimated on the basis  of the fitted 
spawner-recruit curve. Because of the exceptionally large early run in 1970, 
the average time of entry curve rather than the July 1 date  was used to  separate 
the early and la te  runs. The number of l a te  run fish arriving prior to  July 1 was  
probably much l e s s  than the number of early run fish arriving after July 1. 



Adult re turns  from t h e  brood y e a r s  1950-64 h a v e  c o n s i s t e d  o f ,  on  t h e  
a v e r a g e ,  approximately 28 pe rcen t  1 . f r e shwa te r  f i s h .  A t o t a l  e s t i m a t e  re turn  
of approximately 450 ,000  f i s h  from t h e  1966 brood y e a r  e s c a p e m e n t  would t h u s  
r e s u l t  i n  a n  expec ted  product ion of 1 2 6 , 0 0 0  1 . f reshwater  f i s h .  In  1 9 7 0 ,  a n  
e s t i m a t e d  1 5 , 0 0 0  1 . 2  f i s h  re turned ,  l e a v i n g  approximate ly  11 1 ,000  1 . 3  f i s h  t o  
return i n  1971 .  

The 2 . 3  f i s h  re turn ing  i n  1971 w i l l  b e  t h e  progeny of t h e  1965  brood 
y e a r  e s c a p e m e n t  from which  a t o t a l  product ion of 431 ,000 f i s h  is e x p e c t e d .  
To d a t e ,  218 ,000 f i s h  -- 25 ,000  1 . 2  f i s h  i n  1969 and  193 ,000  2.2 a n d  1 . 3  
f i s h  in  1970 -- h a v e  returned from t h e  1965  brood y e a r .  This  l e a v e s  a n  esti- 
mated 21 3 , 0 0 0  2 .3  f i s h  expec ted  t o  return i n  1971 t o  t h e  Chignik s y s t e m .  

Combining t h e s e  two e s t i m a t e s  y i e l d s  a n  e s t i m a t e d  return of approxi-  
mate ly  324 ,000 . 3  o c e a n  f i s h  i n  1971 .  

D i s c u s s i o n  

Es t imated  r e tu rns  of 324 ,000 . 3  o c e a n  f i s h  a n d  40 ,000  . 2  o c e a n  f i s h  
y i e l d s  a t o t a l  fo recas t ed  1971 return of 364 ,000  red sa lmon t o  t h e  Chignik 
Lake s y s t e m .  The majori ty  of t h e s e  f i s h  a r e  e x p e c t e d  t o  re turn  a f t e r  July 1. 
The fo recas t ed  return of 364 ,000 is approximately 200 ,000 f i s h  less t h a n  t h e  
1950-1970 a v e r a g e  re turn  of 550 ,000 .  

SUMMARY 

A t o t a l  of 1 , 5 5 3 , 0 0 0  red sa lmon a r e  expec ted  t o  re turn  t o  t h e  Chignik 
River s y s t e m  i n  1971.  Of t h i s  t o t a l  t h e  Black Lake s y s t e m  should  r e c e i v e  
1 , 1 8 9 , 0 0 0  by t h e  end  of June .  The remaining 364 ,000 a r e  expec ted  t o  e n t e r  
t h e  s y s t e m  a f t e r  July 1 ,  a n d  w i l l  b e  bound for Chignik  Lake .  

The p a s t  t en-year  a v e r a g e  for t h e  ea r ly  run is approximate ly  57  3 ,000 .  
The e s c a p e m e n t  g o a l  for t h i s  pa r t  of t h e  run h a s  b e e n  e s t a b l i s h e d  a t  400 ,000 
s p a w n e r s .  The remaining 789 ,000  would then  b e  l e f t  for a commercial  h a r v e s t .  

The l a t e  run is e x p e c t e d  t o  produce approximately 364 ,000 wh ich  is 
be low t h e  ave rage  for t h e  last t e n  y e a r s  of 550 ,000 .  The Depar tment  e s c a p e -  
ment  g o a l  of 250 ,000 i n t o  t h i s  l a t e  s y s t e m  wi l l  a l l o w  a commercial  c a t c h  of  
approximately 1 1 4 , 0 0 0 .  

A commercial  ha rves t  of approximate ly  900 ,000  f i s h  c a n  b e  an t i c ipa t ed  
from t h e  1971  Chignik s y s t e m  re turn .  



LITERATURE CITED 

Dahlberg, M .  L. 1968. Analysis of the dynamics of sockeye salmon returns 
to the  Chignik Lakes,  Alaska. PhD . t h e s i s ,  Univ. of Washington, 
Seatt le.  337 pp. 

Lechner, J . 19 69. Identification of red salmon s tocks  taken in  the  Cape 
Kumlik-Aniakchak Bay fishery,  Chignik a r ea ,  19 67. Alaska Dept . 
of Fish and Game, Informational Leaflet No. 133.  32 pp. 

Pedersen,  Paul C .  and Melvin C . Seibel .  1970. Forecast of the 1970 Chignik 
system red salmon run. Alaska Dept.  of Fish and Game, Informational 
Leaflet No. 1 4 4 .  24 pp.  



Appendix Table N o .  1. Chignik System Red Salmon Runs, 1950-1970 .  

Black Lake (Early) Run 1/ Chiqnik Lake (Late) Run Chignik System Total Run 
Year Catch Escapement Total Catch Escapement Total Catch Escapement Total 

1 9 5 0  3 4 , 7 4 2  2 0 6 , 2 7 0  2 4 1 , 0 1 2  318 ,450  8 6 1 , 0 7 0  1 , 1 7 9 , 5 2 0  3 5 3 , 1 9 2  1 , 0 6 7 , 3 4 0  1 , 4 2 0 , 5 3 2  

(Continued) 



Appendix Table No. 1. Chignik System Red Salmon Runs, 1950-1 970 (continued) . 

Black Lake (Early) ~ u n y  Chignik Lake (Late) Run Chiqnik System Total Run 
Year Catch Escapement Total Catch Escapement Total Catch Escapement Total 

' Data Sources: 
v 
C-' 

I i) 1950-66. Dahlberg (1968) 

ii) 19 67-70. Alaska Department of Fish and Game, Chignik Fisheries Management Records (Unpublished) 

1/ Includes early Black River s tocks.  - 
2/ Includes red salmon harvested a t  Cape Igvak. - 
3/ Preliminary da ta .  - 

4/ Average time of entry data used to separate Black Lake and Chignik Lake s tocks.  - 



Appendix Table No. 2 .  Black Lake Red Salmon Return by Age C l a s s ,  1950-70. 

Data Sources: 
i) 1950-66. Dahlberg (1968) . 

ii) 1967-70. Alaska Department of Fish and Game, Chignik Fisheries Management Records (Unpublished) . 

Preliminary da ta .  July 1 separation date  used to separate Black Lake and Chignik Lake s tocks.  
2 /  Includes fish harvested a t  Cape Igvak. - 



Appendix Table  No. 3 .  Chignik Lake Red Salmon Return by Age C l a s s ,  1950-70.  

- -- - - -- - 

Age C l a s s  
Year 1.1 2 . 1  3 .1  1 . 2  2 . 2  3 .2  1 . 3  2 . 3  3 . 3  1 . 4  2 . 4  Tota l  

1950 147  1 8 3  0 40 ,246  72 ,138  4 ,101  652,782 385,087 1 , 3 2 1  1 8 , 1 1 0  5 , 4 0 5  1 , 1 7 9 , 5 2 0  
1951 8 0  9 8  0 21 ,549  38 ,531  2 , 1 8 6  351 ,541  207 ,054  711 9 , 7 8 4  2 ,886  634 ,420  
1952 3 6 42 0 9 ,390  1 6 , 6 4 4  1 6 , 6 4 4  1 5 6 , 3 4 3  9 1 , 5 7 9  315 4 ,401  1 , 2 4 6  280 ,933  
1953  4 1 52 0 1 1 , 3 6 0  20 ,430  1 , 1 6 5  1 8 2 , 7 9 2  1 0 8 , 0 6 8  371 5 , 0 4 8  1 , 5 3 1  330,858 
1954  3 8 45  0 9 , 9 2 4  1 7 , 5 8 1  989 1 6 5 , 4 0 2  9 6 , 8 5 8  333 4 , 6 5 8  1 , 3 1 6  297 ,144  

D a t a  Sources :  

i) 1950-66. Dahlberg  (1968) 
ii) 1 9  67 -70. Alaska Depar tment  of F i s h  a n d  Game ,  Chignik F i she r i e s  Management  Records (Unpublished)  

1/ Preliminary d a t a .  Ju ly  1 sepa ra t ion  d a t e  u s e d  t o  s e p a r a t e  Black Lake a n d  Chignik  Lake s t o c k s .  - 
2/ Inc ludes  f i s h  ha rves t ed  a t  C a p e  Igvak .  - 
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